Reduced Shear Force M crokeratone Bl ade Assenbly
Background of the Invention: 1. Field of the Invention
wohespogment i nvention is related to m croker aPOmaS2004/019837
cutting blade assenblies. 2. Description of Related
Art: The use of mcrokeratone cutting bl ade assenblies
is well known, such as that described in U S. Patent
6,051 ,009 to Hellenkanp, et al. which is herein
incorporated in its entirety by reference. Typically,
a mcrokeratonme cutting bl ade assenbly 10, such as
shown in FIG 1 of the prior art fits in within a
receiving slot of a mcrokeratone cutting head
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14 in bl ade hol der In this way, cutting bl ade
assembly 10 is nnved across a subj ect eye by the
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1. Field of the Invention
The present invention is related to microkeratome cutting blade

assemblies.

2. Description of Related Art:

The use of microkeratome cutting blade assemblies is well known,
such as that described in U.S. Patent 6,051,009 to Hellenkamp, et al. which is
herein incorporated in its entirety by reference. Typically, a microkeratome cutting

blade assembly 10, such as shown in FIG. 1 of the prior art fits in within a

receiving slot of a microkeratome cutting head assembly.

The cutting blade 12 is then oscillated by the microkeratome back
and forth by a pin via a slot 14 in blade holder 16. In this way, cutting blade
assembly 10 is moved across a subject eye by the microkeratome, a flap of
corneal material is typically created, which flap will be resected during LASIK

(laser-assisted in-situ keratomileusis) surgery.
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i nt er-wor ki ngs between the m crokeratonme bl ade

assenbly 10 and a m crokeratone cutting head, are

critical to ensure that a consistent flap is created

with a clean, even cut. Because of the tight
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proper corneal flap thickness is achieved, it is
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fits snuggly within a m crokeratone cutting head
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assenbly 10 from bei ng noved around during operation
of the mcrokeratone and to precisely |locate the bl ade
assenbly 10 within the cutting head. In addition, the

cornea of _the patient,is typically lubrjcated with
vari ous | BBFAUSE PLReriohd iIGEnees Raifeshiode Tiaintained to ensure
solution). These |ubricants can wi ck thenmselves into
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cutting blade assenbly, and it is believed may
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cutting bl ade assenbly within the cutting head
head assembly to prevent microkeratome cutting blade assembly 10 from being
moved around during operation of the microkeratome and to precisely locate the
blade assembly 10 within the cutting head. In addition, the cornea of the patient is
typically lubricated with various lubricants including BSS.(balanced-salt solution).
These lubricants can wick themselves into the gap between the cutting head
assembly and the cutting blade assembly, and it is believed may actually increase
the shear force resistance of the cutting blade assembly within the cutting head

assembly to oscillation back and forth within the cutting head assembly as

required during operation of the microkeratome.

Therefore, it is desirable to have an improved microkeratome cutting
blade assembly which would reduce any shear forces and provide an outlet for
lubricants that are wicked into the microkeratome cutting head/cutting blade

assembly interface.



assenbly to oscillation back and forth within the
cutting head assenbly as required during operation of
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an i nmproved m crokeratone cutting bl ade assenbly which
woul d reduce any shear forces and provide an outl et
for lubricants that are wi cked into the m crokeratone
cutting head/cutting blade assenbly interface. Bri ef
EPRSCDRARIn DFINE BYiaidfiofl G L is a side
el’'evationf a prior art m ctokeratonme cutting bl ade
assenbly; FIG 2 is a side elevation of a )
i cr oker atl6arel €18 sideplevatipn eissprien 3t nicrakewtamecautting blade
with the present invention; FIG 3 is a front
asdeenalyj on of FIG 2; FIG 4 is a side elevation view
of a mcrokeratone cutting bl ade assenbly in
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conpati bl e cutting head assenbly;

in accordance with the present invention;

FIG. 3 is a front elevation of FIG. 2;

FIG. 4 is a side elevation view of a microkeratome cutting blade
assembly in accordance with the present invention held within a compatible cutting
head assembly;

FIG. 5 is a side elevation view of an alternate embodiment in
accordance with the present invention; and

FIG. 6 is yet another alternate embodiment in accordance with the

present invention.

Detailed Description:

FIG. 2 shows a side elevation view of a microkeratome cutting blade
assembly 20 in accordance with the present invention. Blade assembly 20
includes a blade 22 having a forward cutting edge 24 and a blade holder 26

attached to the blade 22. Blade holder 26 is structured to be oscillated by a



FIG 5 is a side elevation view of an alternate

enbodi nent in accordance with the present invention;
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accordance with the present invention. Detail ed

Description: FIG 2 shows a side elevation view of a

m cr okerat ome cutting bl ade assenbly 20 in accordance

with the present invention. Blade assenbly 20 includes

a bl ade 22 having a forward cutting edge 24 and a

bl ade hol der 26 attached to the blade 22. Bl ade hol der

mifFokerasbrmedhot sitbwiry e st Q61 | Rrestably atieast okeriation@tion 30 is
(not shown) via slot 28. Preferably at |east one
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hol der 26 for redu0|ng shear force between the
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attached to blade 22 by any of several nethods, such
as col d staking, heat staking, adhesives, or any other

means to securel attach bl ade hol der 26 to bl ade 22.
Bl ade 22 Bladetolder2i may heatiachestio blade 22 by any of several

methods, such as cold staking, heat staking, adhesives, or any other means to
securely attach blade holder 26 to blade 22. Blade 22 may be metal, such as that
formed from razor-blade stock or blade 22 may be formed of ceramic material or
other such materials that can be formed with a sufficiently sharp cutting edge 24 to
cut a cornea in preparation for LASIK surgery. Likewise, blade holder 26 may be
at least partially formed of ceramic material and as such, may actually be integral

to blade 22.

In addition, blade assembly 20 also includes an indentation 32 in a
rear surface 34. Front surface 29 preferably includes multiple indentations 30
which are most preferably grooves as shown which extend across the front
surface 29, as clearly shown in FIG. 3. In addition to grooves 30 and 32, top
surface 36 may also include grooves extending the length of such top surface, as

described in more detail below.
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edge 24 to cut a cornea in preparation for LASIK
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actually be integral to blade 22. In addition, blade
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surface 34. Front surface 29 preferably includes
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grooves as shown which extend across the front surface
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bl ade assenmbly 20 is held within a cutting he
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between the cutting head assenbly and front surface
pryjsiorsof gipovas 803aNd 32 tedugesdhefshesr Bce hetwrarhthe cutting head

bl ade assenblies 20 which are at the outer limts of
asdEmbly88 and thie contacting surfaces of the blade holder 26 and also wick
away and provide a channel for moisture and lubricants that are used on a
patient’s eye during the cutting of a corneal flap. It is believed by providing such
grooves 30 and 32 that the blade assembly 20 will be more freely oscillated by

oscillation pin 40 during use of the microkeratome.

FIG. 5 shows an alternate embodiment of the present invention,
wherein the grooves are V-shaped as shown at 42, 44, and 46. Grooves 46 are
preferably formed in a top surface 48 to reduce the shear force at the intersection

of top surface 48 and a cutting head assembly.

FIG. 6 shows yet another alternate embodiment having rounded
grooves 50 and 52 formed in a blade holder 54. As can be seen from the various
embodiments shown, the grooves can be of many geometrical shapes and

lengths. That is the grooves do not need to necessarily span the length of the
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head assenbly 38. Thus, the provisions of grooves 30
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head assenbly 38 and the contacting surfaces of the

bl ade hol der 26 and al so wi ck away and provide a

channel for noisture and |ubricants that are used on a

atient's eye during the cutting of a corneal flap. It
blededwlderzda regugs e hasy fetsetbajween e Bmdgrdwldar andhea cutting
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a bl ade hol der 54. As can be seen fromthe various
enbodi ments shown, the grooves can be of nmany
geonetrical shapes and



| engths. That is the grooves do not need to
necessarily span the I ength of theblade holders to
woedusneoke shear force between the bl ade hol decTalsenoa019837
cutting head. In fact, the grooves do not need to be
grooves but may rather be indentations which do not
provi de a strai ght channel but rather may be a nore
random zed pattern on the bl ade hol der surfaces.1. A
5@%&@&%eratone cutting bl ade assenbly conprising: a
cutting blade having a forward cutting edge; a bl ade
hol der attached to the blade and structured to be
oscillated by a m crokeratone; and at | east one
indentation in a front surface of the bl ade hol der for

1.r.ed“;@\irﬂ%r&lb?&[orﬁé’b&ﬁﬁgQﬁédl@%gsérﬁiﬁlg@iomh i .der and a

m cr okerat one cutti ng head. n of claim
1, wherej [ a .Is structured to
be og&uﬁ'r&[@g%ﬁg&f@n&?g@@g&cg@@so@g&he bl ade hol der.
3. The inpvention of claim , erein the tfin | ade
75 18 0dp Belampaurcheg e tiadeand SHustred & he Pecilated by a
wherein the cutting blade is forned of ceranic.
microkeratome; and
at least one indentation in a front surface of the blade holder for reducing

shear forces between the blade holder and a microkeratome cutting

head.

2. The invention of claim 1, wherein the cutting blade assembly is structured to

be oscillated from a top surface of the blade holder.

3. The invention of claim1, wherein the cutting blade is formed of metal.
4, The invention of claim 1, wherein the cutting blade is formed of ceramic.
5. The invention of claim 4, wherein the blade holder is at least partially

formed of ceramic.



5. The invention of claim4, wherein the bl ade hol der
is at least partially fornmed of ceram c.6. The

wonvesmndos of claiml, wherein the indentati onPCE/US2004/019837
groove extendi ng across the front surface. 7. The
invention of claim®6, wherein there are nultiple
grooves. 8. The invention of claim1l1, further
including an indentation in a rear surface of the
bl ade hol der. 9. The invention of claim8, wherein the
rear indentation is a groove extending across the rear

6.sur f The invEhiioA oficlHiekEnatieret Betihdagatibmdea étending
conprising: a cutting blade having a forward cutting

edgeacrdsfhmsiftohPbdigsceat t ached to the bl ade and
structured to be oscillated by a mcrokeratone; and at
| east one groove extending across a front surface of

t he bl ade hol der and at | east one groove extending

acr o, arear s ace of the
7. The fhvention o Ialm 6, wherein t?mere are multiple grooves.

8. The invention of claim 1, further including an indentation in a rear surface of
the blade holder.
0. The invention of claim 8, wherein the rear indentation is a groove extending

across the rear surface.

10. A microkeratome cutting blade assembly comprising:
a cutting blade having a forward cutting edge;
a blade holder attached to the blade and structured to be oscillated by a
microkeratome; and
at least one groove extending across a front surface of the blade holder and
at least one groove extending across a rear surface of the blade
holder for reducing shear force between the blade holder and a

microkeratome cutting head.



hol der for reducing shear force between the bl ade

hol der and a m crokeratone cutting head. 11. The
wonvesmdos of claim 10, wherein the cutting bl ad®us2004/019837

assenbly is structured to be oscillated froma top

surface of the blade holder. 12. The invention of

claim 10, wherein the cutting blade is forned of

nmetal. 13. The invention of claim 10, wherein the

cutting blade is formed of ceramc. 14. The invention

of claim 13, wherein the blade holder is at |east
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claim 10 further including at |east one groove
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12.  The invention of claim 10, wherein the cutting blade is formed of metal.

13.  The invention of claim 10, wherein the cutting blade is formed of ceramic.

14.  The invention of claim 13, wherein the blade holder is at least partially

formed of ceramic.

15.  The invention of claim 10 further including at least one groove extending

across a top surface of the blade holder.



